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REMARKS 

Applicants request entry of the amendments and reconsideration of the application. 

Amendment to the Specification 

The amendment to the specification corrects typographical or inadvertent errors and does 
not add new matter. As noted in the Appendix A, which shows the changes made, the errors 
relate to the abbreviated titles of joumal references and the form and completeness of the 
citations to these joumal references. 

Claims 17-36 have been canceled and new claims 37-76 have been added. 

The amendments to the claims reflect the selection of SEQ ID NO: 17 and 18 for 
examination, as required by the Examiner in his objections to the claims (see page 4 of Paper No. 
19). Applicants specifically reserve the right to seek patents for all the sequences and subject 
matter disclosed in the apphcation and original claims. The changes in the recitation of the 
polynucleotides of the claims are made to better reflect the disclosures in the specification and in 
the priority document. The amendments are not made for reasons of patentability. 

As shown below, no new matter enters by the new claims and the specification enables 
the new claims. 

The new claims are directed to transcription factors that have at least 42% amino acid 
sequence identity with the AP2 transcription factor of SEQ ID NO: 18, and have enhanced plant 
disease tolerance due to changed expression or activity of the transcription factor. These claims 
are disclosed and enabled by the text of the specification at, for example, page 17, lines 6-9; page 
13, lines 13-23; page 22, lines 34-35; page 23, lines 36-37 and continued on page 24, lines 1-4; 
page 25, lines 6-1 1; at page 11, lines 21-22, which discloses "[tjranscription factors that are 
homologs of the disclosed sequences will typically share at least 40% amino acid sequence 
identity"; and at page 25, lines 4-9, which discloses that G19 (SEQ ID NO:22) expression was 
significantly induced upon infection by the fungal pathogen Erysiphe and G19-overexpressing 
plants were more tolerant to Erysiphe infection; and by Figure 1, which discloses the AP2-family 
transcription factors G1006 (SEQ ID NO: 34), 019 (SEQ ID NO:22), 04 (SEQ ID NO: 12) and 
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G25 (SEQ ID NO: 34), which, as shown below, share 60%, 42%, 42%, and 54% amino acid 
sequence identity with G28 (SEQ ID NO: 18), respectively. 

As shown in the attached Appendix B providing experimental expression data, G1006 
and G25 expression is induced in response to exposure to different disease agents. As shown in 
the executed declaration of Dr. Jacqueline Heard (the Heard Declaration, attached as Appendix 
C), G1006, G19, G4 and G25 expression has been shown to be up-regulated by Fusarium, 
Erysiphe, Botrytis exposure or infection, and methyl jasmonate in microarray analyses (see in 
particular the Heard Declaration, Exhibits A through G of the Declaration). As disclosed in the 
specification and stated in the Heard Declaration, the jasmonic acid signal transduction pathway 
is involved in the regulation of the defense response; the regulation of G4 expression by both 
hormones, its induction upon Erysiphe orontii infection, as well as the preliminary data 
indicating that increased tolerance to that pathogen is conferred by G19 overexpression, suggest 
that these transcription factors control the defense response. Thus, evidence is provided that 
shows AP2 family transcription factors with at least 42% identity to SEQ ID NO: 18 (G28) either 
induce enhanced tolerance to plant disease or provide enhanced tolerance based on sequence 
similarity and expression profiles, thus likely endowing a plant with increased pathogen 
resistance (as would be recognized by one skilled in the art; see the Heard declaration, sections 8 
to 9). 

As also shown in Heard Declaration, the function of SEQ ID N0s:17 and 18 (G28) was 
more recently analyzed using transgenic plants in which this gene was expressed under the 
control of the 35 S promoter. G28 overexpressing lines were shown to be more tolerant to 
infections by Erysiphe orontii, Sclerotinia sclerotiorum or Botrytis cinerea. Thus, the disclosure 
in the specification, that the transcription factors recited in the claims, including G28, could be 
used to produce plants that are more tolerant to disease, has been confirmed by experimentation. 
(See, for example, page 7, lines 22-28, page 17, lines 10-17, page 19, line 31 through page 21, 
line 28, page 24, line 9 through page 25, line 13.) 

The new claims are also directed to transcription factors that comprise a conserved 
domain of a plant AP2 transcription factor wherein the conserved domain comprises one of an 
amino acid sequence of residues 145-213 of the AP2 transcription factor of SEQ ID NO: 18, or 
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an amino acid sequence having at least 84% identity to residues 145-213 of the AP2 transcription 
factor of SEQ ID NO: 18, or an amino acid sequence of residues 145-213 of the AP2 
transcription factor of SEQ ID NO: 18 having one or more conservative substitutions, deletions, 
or insertions. Applicants clearly identified amino acid residues 145-213 of the AP2 transcription 
factor of SEQ ID NO: 18 in Figure la (see SEQ ID NO: 18, G28, in particular). Also, the 
specification at page 10, lines 13-14, specifically notes the conservative substitutions, deletions, 
and insertions of which one of skill in the art would be aware. Further support for residues that 
may be substituted and with which residues they may be substituted is disclosed in Table 1 at 
page 46 of provisional Application serial No. 60/125,814, from which the instant application 
claims priority. In addition, fragments of domains of transcription factor sequences are 
specifically disclosed at page 4, lines 32-37, and in Figure 1. 

Applicants also note that SEQ ID NO: 22 (G19) is disclosed in the specification as being 
significantly induced upon infection by the fungal pathogen Erysiphe orontii {see specification at 
page 25, lines 4-9). As shown in the accompanying BLAST report (Appendix F), the conserved 
domains of G28 (SEQ ID NO: 18) show substantial sequence identity to G19 (SEQ ID NO: 22), 
namely 60% identity (see Appendix F: BLAST report, page number listed as 12 or 28; 
handwritten notes regarding % identity provided by the applicants). Applicants have inserted 
this identity language into the new claims. The use of identity ranges is well known in the art 
and is specifically supported by the specification at, for example, page 1 1 , lines 21-23. Thus, 
one of skill in the art would recognize the ability of the G19 sequence (SEQ ID NO: 22) and the 
closely related G28 sequence (SEQ ID NO: 18) to produce transgenic plants with at least 
pathogen stress resistance or disease resistance. 

The BLAST report also shows that conserved domains of G4 (SEQ ID NO: 12) with 62% 
identity to SEQ ID NO: 18, and G1006 (SEQ ED NO: 34) with 97% identity to SEQ ID NO: 18, 
and G25 (SEQ ID NO: 82) with 69% identity, show substantial sequence identity to the 
conserved domain of G28 (SEQ ID NO: 18) {see handwritten notes regarding % identity 
provided by the applicants, particularly at pages 4, 10, and 13, respectively). The BLAST 
analysis method is fully disclosed in the specification at page 11, lines 3-20; at page 19, lines 2- 
8; and at page 25, lines 32-37. In addition, the specification discloses the function and utility of 



11 



Application No. 09/533,029 
Atty Docket No. MBI-0010 

these polynucleotide and polypeptide sequences (see specification at pages 1 through 3, and 
pages 5 through 8, where the different polynucleotide and polypeptide sequences and their use 
are disclosed). Accordingly, applicants' specification, in light of this evidence, clearly 
demonstrates the range of polynucleotide sequences that could be used in the new methods and 
transgenic plants. 

To further demonstrate that the functional characteristics recited in the new claims would 
have been understood to be present with the recited polynucleotides, and/or easily identified in 
transgenic plants comprising these polynucleotides, applicants also enclose a copy of Table 1 of 
U.S. provisional application serial no. 60/125,814, at page 46 (see Appendix D, p 45, lines 15- 
32; page 46, Table 1). The present apphcation claims priority to this provisional application. 
Table 1 shows amino acid residues of a polypeptide sequence that may be substituted with other 
amino acids and are restricted to conservative substitutions. 

The conserved domains of AP2-family transcription factors are more nearly identical in 
their sequences, with G1006 (SEQ ID NO: 34), G19 (SEQ ID NO: 22), G4 (SEQ ID NO: 12) 
and G25 (SEQ ID NO: 82) sharing 98%, 72%, 69%, and 72% sequence identity, respectively, 
with the conserved domain of G28 (please see Appendix E, showing each of these comparisons 
and the sequence identity). Thus, structurally and functionally related AP2 family transcription 
factors share a minimum of 69% sequence identity in their conserved domains, which supports 
new claims directed to conserved domains. 

Support for claim 37 is provided by claim 1 as filed (transgenic plant comprising 
recombinant polynucleotide altering disease resistance or tolerance), and the specification at 
page 6, lines 29-31 and page 17, lines 10-23 (expression of instant AP2 transcription factors 
leads to enhanced tolerance to microbial, fungal, nematode or viral diseases, pathogens and 
pests), and by page 11, lines 21-29 (transcription factors that are homologs may share at least 
40% sequence identity). 

Support for claim 38 may be found in Figure la (conserved domain comprises residues 
145-213), and the specification at page 11, lines 21-29 (transcription factors that are homologs 
may share at least 40% sequence identity), and on page 6, lines 4-6 ("conserved domain" refers 
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to a polypeptide fragment that is more conserved at a sequence level than other fragments). The 
specification at page 10, lines 12-26 and page 10, lines 13-14 also notes conservative 
substitutions, deletions, and insertions of which one of skill in the art v^ould be av^are. Further 
support for residues that may be substituted and with which residues they may be substituted is 
disclosed in Table 1 at page 46 of provisional Application serial No. 60/125,814, from which the 
instant application claims priority. 

Support for new claim 39 is provided by the specification at, for example, page 5, line 9, 
and page 16, line 9 through page 17, line 24. 

Support for new claim 40 is provided by claim 3 as filed and on, for example, page 3, 
lines 24-26, on page 13, lines 13-19, and page 14, lines 13-18. 

Support for new claim 41 is provided by claim 3 as filed and on page 13, lines 15-19. 

Support for new claim 42 is provided by claim 4 as filed and on page 13, Hnes 16-17 and 
page 13, line 20 through page 14, line 12. 

Support for new claim 43 is provided on, for example, page 17, lines 10-11 (utility for 
increasing tolerance or resistance to pathogens and pests), page 6, lines 29-31 and page 17, lines 
10-23 (expression of instant AP2 transcription factors leads to enhanced tolerance to, fungal, and 
other pathogens), on page 19, hne 32 through page 21, line 28 (those genes induced after 
exposure to biotropic fungal pathogens), and on page 24, line 9 to page 25, line 13 (analysis of 
Arabidopsis T2 progeny plants for pathogen resistance or pathogen tolerance). 

Support for new claim 44 is provided on page 7, lines 22-28, page 17, lines 10-17, page 
19, fine 31 through.page 21, line 28, page 24, line 9 through page 25, line 13. Statements in the 
specification indicating that G28 can be used to confer tolerance to fungal pathogens have been 
confirmed by experimentafion (see description in the Heard Declaration, above and below). 

Support for new claim 45 is provided by claim 5 as filed (method for altering the disease 
tolerance or resistance of a plant), and, for example, on page 7, line 35 (modulafing a plant's 
response to disease), page 17, lines 10-23 (increasing tolerance or resistance to pathogens and 
pests), and on page 11, lines 21-29 (transcription factors that are homologs may share at least 
40% sequence identity). 
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Support for new claim 46 is provided in Figure la (conserved domain comprises residues 
145-213), on page 11, lines 21-29 (transcription factors that are homologs may share at least 
40% sequence identity), on page 6, lines 4-6 ("conserved domain" refers to a polypeptide 
fragment that is more conserved at a sequence level than other fragments), page 6, lines 29-31 
and page 17, lines 10-23 (expression of instant AP2 transcription factors leads to enhanced 
tolerance to microbial, fungal, nematode or viral diseases, pathogens and pests). The 
specification at page 10, lines 12-26 and page 10, lines 13-14 also notes conservative 
substitutions, deletions, and insertions of which one of skill in the art would be aware. Further 
support for residues that may be substituted and with which residues they may be substituted is 
disclosed in Table 1 at page 46 of provisional Application serial No. 60/125,814, from which the 
instant application claims priority. 

Support for new claim 47 is provided by, for example, page 5, line 9, page 6, lines 28-31, 
and page 17, lines 10-23. 

Support for new claim 48 is provided by claim 8 as filed and on, for example, page 3, 
lines 24-26, on page 13, lines 13-19, and page 14, lines 13-18. 

Support for new claim 49 is provided by claim 8 as filed and on page 13, Hues 15-19. 

Support for new claim 50 is provided by claim 9 as filed and on page 13, lines 16-17 and 
page 13, line 20 through page 14, line 12. 

Support for new claim 51 is provided on, for example, page 17, lines 10-11 (increasing 
tolerance or resistance to pathogens and pests), page 6, lines 29-31 and page 17, lines 10-23 
(expression of instant AP2 transcription factors leads to enhanced tolerance to, fungal, and other 
pathogens), on page 19, lines 32 through page 21, line 28 (those genes induced after exposure to 
biotropic fungal pathogens), and on page 24, line 9 to page 25, line 13 (analysis of Arabidopsis 
T2 progeny plants for pathogen resistance or pathogen tolerance). 

Support for new claims 52 is provided on page 7, lines 22-28, page 17, lines 10-17, page 
19, line 31 through page 21, line 28, page 24, line 9 through page 25, line 13. Statements in the 
specification indicating that G28 can be used to confer tolerance to fungal pathogens have been 
confirmed by experimentation (see description in the Heard Declaration, above and below). 
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Support for new claim 53 is provided by claim 10 as filed (method for altering the 
expression levels of at least one gene in a plant), and for example, on page 2, lines 19-23 and 
page 8, lines 29-34 (producing transgenic plants with modified expression levels of at least one 
gene), on page 17, lines 10-23 (increasing tolerance or resistance to pathogens and pests), page 6, 
lines 29-31 and page 17, lines 10-23 (expression of instant AP2 transcription factors leads to 
enhanced tolerance to microbial, fungal, nematode or viral diseases, pathogens and pests), and on 
page 11, lines 21-29 (transcription factors that are homologs may share at least 40% sequence 
identity). 

Support for new claim 54 may be found in Figure la (conserved domain comprises 
residues 145-213), on page 11, lines 21-29 (transcription factors that are homologs may share at 
least 40% sequence identity), and on page 6, lines 4-6 ("conserved domain" refers to a 
polypeptide fragment that is more conserved at a sequence level than other fragments). The 
specification at page 10, lines 12-26 and page 10, lines 13-14 also notes conservative 
substitutions, deletions, and insertions of which one of skill in the art would be aware. Further 
support for which residues may be substituted and with which residues they may be substituted is 
disclosed in Table 1 at page 46 of provisional Apphcation serial No. 60/125,814, from which the 
instant application claims priority. 

Support for new claim 55 is provided by, for example, page 5, line 9, page 6, lines 28-31, 
and page 12, line 27 through page 17, line 23. 

Support for new claim 56 is provided by claim 12 as filed and on, for example, page 3, 
lines 24-26, on page 13, lines 13-19, and page 14, lines 13-18. 

Support for new claim 57 is provided by claim 12 as filed and on page 13, lines 15-19. 

Support for new claim 58 is provided by claim 13 as filed and on page 13, lines 16-17 
and page 13, line 20 through page 14, line 12. 

Support for new claim 59 is provided on, for example, page 17, Hnes 10-11 (utility for 
increasing tolerance or resistance to pathogens and pests), page 6, lines 29-31 and page 17, lines 
10-23 (expression of instant AP2 transcription factors leads to enhanced tolerance to, fungal, and 
other pathogens), on page 19, lines 32 through page 21, line 28 (those genes induced after 
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exposure to biotropic fungal pathogens), and on page 24, line 9 to page 25, line 13 (analysis of 
Arabidopsis T2 progeny plants for pathogen resistance or pathogen tolerance). 

Support for new claim 60 is provided on page 7, lines 22-28, page 17, lines 10-17, page 
19, line 3 1 through page 21, line 28, page 24, line 9 through page 25, line 13. Statements in the 
specification indicating that G28 can be used to confer tolerance to fungal pathogens have been 
confirmed by experimentation (see description in the Heard Declaration, above and below). 

Support for new claim 61 can be found in claim 1 as filed and page 6, lines 29-31 
(transgenic plant comprising recombinant polynucleotide altering disease resistance or 
tolerance), page 17, lines 10-23 (expression of instant AP2 transcription factors leads to 
enhanced tolerance to microbial, fungal, nematode or viral diseases, pathogens and pests), page 
11, lines 30-31 (identification of relation between two nucleic acid molecules through 
hybridization under stringent conditions), and on page 12, lines 1-4 (nucleic acids hybridize 
under stringent conditions to a probe under wash conditions of 0.2 x SSC, 0.1% SDS at 65° C). 

Support for new claim 62 is provided by, for example, page 5, line 9, and page 16, line 9 
through page 17, line 24. 

Support for new claim 63 is provided on, for example, page 3, lines 24-26, on page 13, 
lines 13-19, and page 14, lines 13-18. 

Support for new claim 64 is provided on page 13, lines 15-19. 

Support for new claim 65 is provided on page 13, lines 16-17 and page 13, line 20 
through page 14, line 12, 

Support for new claim 66 is provided on, for example, page 17, lines 10-11 (increasing 
tolerance or resistance to pathogens and pests), page 6, lines 29-31 and page 17, lines 10-23 
(expression of instant AP2 transcription factors leads to enhanced tolerance to, fungal, and other 
pathogens), on page 19, lines 32 through page 21, line 28 (those genes induced after exposure to 
biotropic fungal pathogens), and on page 24, line 9 to page 25, line 13 (analysis of Arabidopsis 
T2 progeny plants for pathogen resistance or pathogen tolerance). 

Support for new claim 67 is provided on page 7, lines 22-28, page 17, lines 10-17, page 
19, line 31 through page 21, line 28, page 24, line 9 through page 25, line 13. Statements in the 
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specification indicating that G28 can be used to confer tolerance to fungal pathogens have been 
confirmed by experimentation (see description in the Heard Declaration, above and below). 

Support for new claim 68 is may be found in claim 5 as filed (method for altering the 
disease tolerance or resistance of a plant), page 6, lines 29-31 and page 17, lines 10-23 
(expression of instant AP2 transcription factors leads to enhanced tolerance to microbial, fiingal, 
nematode or viral diseases, pathogens and pests), page 11, lines 30-31 (identification of relation 
between two nucleic acid molecules through hybridization under stringent conditions), and on 
page 12, lines 1-4 (nucleic acids hybridize under stringent conditions to a probe under wash 
conditions of 0.2 x SSC, 0.1% SDS at 65"^ C). 

Support for new claim 69 is provided by, for example, page 5, line 9, page 6, lines 28-31, 
and page 16, line 9 through page 17, line 24. 

Support for new claim 70 is provided on, for example, page 3, lines 24-26, on page 13, 
lines 13-19, and page 14, lines 13-18. 

Support for new claim 71 is provided on page 13, lines 15-19. 

Support for new claim 72 is provided on page 13, lines 16-17 and page 13, line 20 
through page 14, line 12. 

Support for new claim 73 is provided by claim 5 as filed (method for altering the disease 
tolerance or resistance of a plant) and on, for example, page 17, lines 10-11 (increasing tolerance 
or resistance to pathogens and pests), page 6, lines 29-31 and page 17, lines 10-23 (expression of 
instant AP2 transcription factors leads to enhanced tolerance to, fungal, and other pathogens), on 
page 19, lines 32 through page 21, line 28 (those genes induced after exposure to biotropic 
fungal pathogens), and on page 24, line 9 to page 25, line 13 (analysis of Arabidopsis 12 
progeny plants for pathogen resistance or pathogen tolerance). 

Support for new claim 74 is provided on page 7, lines 22-28, page 17, Hues 10-17, page 
19, line 31 through page 21, Hne 28, page 24, line 9 through page 25, line 13. Statements in the 
specification indicating that G28 can be used to confer tolerance to fungal pathogens have been 
confirmed by experimentation (see description in the Heard Declaration, above and below). 

Support for new claim 75 may be found at, for example, page 17, lines 10-11 (utiUty for 
increasing tolerance or resistance to pathogens and pests), page 6, lines 29-31 and page 17, hnes 
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10-23 (expression of instant AP2 transcription factors leads to enhanced tolerance to, fungal, and 
other pathogens), on page 19, line 32 through page 21, line 28 (those genes induced after 
exposure to biotropic fungal pathogens), and on page 24, line 9 to page 25, line 13 (analysis of 
Arabidopsis T2 progeny plants for pathogen resistance or pathogen tolerance). The specification 
at page 10, lines 13-14 also notes conservative substitutions, deletions, and insertions of which 
one of skill in the art would be aware. Further support for residues that may be substituted and 
with which residues they may be substituted is disclosed in Table 1 at page 46 of provisional 
Application serial No. 60/125,814, fi-om which the instant appHcation claims priority. 

Support for new claim 76 is provided on page 7, lines 22-28, page 17, lines 10-17, page 
19, line 31 through page 21, line 28, page 24, line 9 through page 25, line 13. Statements in the 
specification indicating that G28 can be used to confer tolerance to fungal pathogens have been 
confirmed by experimentation (see description in the Heard Declaration, above and below). 

RESPONSE TO REJECTIONS 

Response to Rejection under 35 U.S.C. § 112, second paragraph 

Claims 17-36 were rejected under 35 U.S.C. § 112, second paragraph, as they allegedly 
failed to particularly point out and distinctly claim the subject matter regarded as the invention. 
Applicants respectfully disagree. 

Each of claims 17-36 have been canceled without prejudice or disclaimer and not for 
reasons of patentability. However, applicants submit that one of skill in the art would understand 
the metes and bounds of these claims. For example, the "conserved domain" of a transcription 
factor is a well-known concept in the field. Furthermore, the specification and the priority 
document specifically lists the conserved domains for a large number of transcription factors {see 
Table 1). Furthermore, that the conserved domains of transcription factors can be localization 
domains, activation domains, and DNA binding domains, for example, is also well known in the 
art. Applicants included a number of citations to references discussing the transcription factor 
families {see page 8, for example), and these and other references demonstrate that one of skill in 
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the art would understand the metes and bounds of each of the terms noted by the Examiner at 
page 5 of Paper No. 19. 

The new claims 37-76 for the presently claimed transcription factors refer to only SEQ 
ID NO: 17 or 18 and are directed to a specific, defined conserved domain of residues 145-213 of 
SEQ ID NO: 18 which is supported by the specification as filed (see Figure la). That the 
conserved domains of transcription factors can be localization domains, activation domains, and 
DNA binding domains, for example, is also well known in the art. Applicants included a number 
of citations to references discussing the transcription factor families {see page 8, for example), 
and these and other references demonstrate that one of skill in the art would understand the metes 
and bounds of each of the terms noted by the Examiner at page 5 of Paper No. 19. 

Applicants also submit that it would be abundantly clear to one of skill in the art what is 
meant by the term "conserved domain" in the present context. For example, the "conserved 
domain" of a transcription factor is a well-known concept in the field. See for example, 
Riechmann and Meyerowitz (1998), which is incorporated by reference (page 7, line 37 to page 
8, line 1, and page 26, lines 29-30; submitted by Applicants in Information Disclosure Statement 
1 1 October, 2002), and which defines conserved AP2 domains, with reference to, for example, 
the "conserved AP2 DNA-binding domain" (page 634, column 2, line 6); and "the conserved 
AP2 domain" (page 641, column 2, line 13). One of skill in the art would also be aware that the 
term "conserved domain" is often used in the art. For example, a search of issued U.S. patents 
yielded a sizeable number of references that make use of the term "conserved domain" (fi:'om 
1996-2002 a search of ("conserved domain" AND sequence) revealed 338 patents that use the 
term in the present context). 

The claims that were directed to "freezing, or nutrient, or pathogen stress" have been 
canceled, and the new claims are directed to "disease tolerance or resistance" or "tolerance to 
fungal disease", which are art-recognized terms and are defined in the specification; for example, 
page 7, lines 12-18, states: "[o]f particular interest are traits relating to increased disease 
resistance or tolerance of a plant, such as alterations in cell wall composition, trichome number 
or structure, callose induction, phytoalexin induction, alterations in the cell death response or the 
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like. These transgenic plants may be more resistant to biotrophic or necrotrophic pathogens such 
as a fungus, bacterium, moUicute, virus, nematode, a parasitic higher plant or the like and 
associated diseases. Another desirable phenotype is a change in the overall gene expression 
pattern of the plant in response to disease"). Page 17, lines 14-23 list pathogens and pests to 
which the plants can become tolerant. 

Regarding the rejection based on improper Markush format, Applicant's believe the new 
claims avoid the rejection. The same may be said for the rejection based on indefiniteness of 
claims 22, 27 and 33, which referred to amino acid sequences, and claims that were dependent 
on indefinite claims. 

The new claims make no reference to "DNA-binding domains." Therefore, even though 
one of skill in the art would clearly understand this term and its meaning, applicants need not 
address this reason for the rejection here. 

Applicants submit that the new claims satisfy the requirements of 35 U.S.C. § 112, 
second paragraph, and respectfully request that this rejection be withdrawn. 

Response to Rejection under 35 U^S.C. § 112, first paragraph 

Claims 17-36 were rejected under 35 U.S.C. § 112, first paragraph, as the specification 
allegedly fails to reasonably convey that Applicants had possession of the invention. Applicants 
respectfully disagree with this rejection. 

At page 6 of Paper No. 19, the Examiner characterizes the transcription factor of SEQ ID 
NO: 17 and 18 as "putative." Applicants respectfully but strongly disagree, as all the available 
and pertinent evidence indicates that SEQ ID NO: 17 encodes, and SEQ ID NO: 18 represents, a 
transcription factor, for at the very least the following reasons. 

Applicants respectfully submit that the Examiner may not fully appreciate the PTO 
Written Description Examination Guidelines as they apply here. The USPTO Written 
Description Examination Guidelines state that: 

(t)he written description requirement for a claimed genus may satisfied through sufficient 
description of a representative number of species by actual reduction to practice 
reduction to drawings or by disclosure of relevant, identifying characteristics, i.e., 
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structure or other physical and/or chemical properties, by functional characteristics 
coupled with a known or disclosed correlation between function and structure, or by a 
combination of such identifying characteristics, sufficient to show the applicant was in 
possession of the claimed genus. (Federal Register, Jan. 5, 2001, Vol. 66(4) page 1106, 
11 § 3 (a)(2).) 

As shown in the attached report (Appendix F) and the Heard Declaration (Appendix C), 
Applicants correctly predicted the function of the sequence G28 (SEQ ID NO: 17; encoding SEQ 
ID NO: 18) based upon the identification of the sequence as an AP2 transcription factor and 
upon results from microarray experiments as disclosed in the instant application, and therefore 
Applicants characterized the sequence (G28) structurally and functionally. This is reflected by 
the present specification, which asserts in no uncertain terms that G28 is a transcription factor. 
See for example, page 4, line 30 through page 5, line 10: The transcription factor sequence may 
comprise a whole coding sequence or a fragment or domain of a coding sequence. A "fragment 
or domain, as referred to polypeptides, may be a portion of a polypeptide which performs at least 
one biological function of the intact polypeptide in substantially the same manner or to a similar 
extent as does the intact polypeptide. ... Exemplary polynucleotides or polypeptides comprise a 
sequence provided in the Sequence Listing as ... SEQ ID No. 17 (G28), SEQ ID No. 18 (G28 
protein)." Applicants also clearly assert that G28 is a transcription factor in the specification at 
Figure la, because they assign a transcription factor family name (AP2) to the sequence. 

Furthermore, as Fujimoto et al ((2000) Plant Cell 12: 393-404, attached) point out, G28 
(AtERFl; GenBank accession number AB008103) and related molecules are "members of a 
novel family of transcription factors that are specific to plants" (Abstract, lines 1-2). AtERFl 
expression was also induced by ethylene and wounding, but not by other abiotic stresses such as 
cold, salinity, or drought (Fujimoto et al, (2000), supra). Biotic stresses were apparently not 
tested. Since Fujimoto et aL published data identifying G28 as a transcription factor, they 
provide further evidence that Applicants were correct when they identified G28 as a transcription 
factor. 

Furthermore, as Riechmann and Meyerowitz (1998) supra, point out "[f]ive amino acid 
residues are absolutely conserved among all of the AP2 domain sequences... [t]he conservation of 
those residues suggests their importance for the structure/function of the AP2 domain") p. 635, 
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column 2, lines 41-47). The sequence of G28 (SEQ ID NO: 18) with the five absolutely 
conserved residues shown in boldface in the underlined conserved domain below, are: 

msmtadsqsdyaflesirrhllgesepilsestassvtqscvtgqsikpvygrnpsfsklypcfteswgdl 
plkendsedmlvygilndafhggwepsssssdedrssfpsvkietpesfaavdsvpvkkektspvsaavta 

a kgkhyrGvrqrpwGkfaaeirdpakngarvwlgtfetaedaalayDraafrmrGsrallNfplrvnsg 

EP D PVR I KS KRS S FS S SNENGAPKKRRTVAAGGGMDKGLTVKCE WEVARGDRLLVL 

As noted in the Riechmann reference on page 635, column 2, lines 3-7, **[a] large number 
of sequences encoding AP2/EREBP proteins are already present in the databases and can be 
easily identified through BLAST searches due to the conservation of the AP2 domain, which, as 
mentioned above, is the only region conserved among all the proteins of the family {emphasis 
added)." Thus, one of skill in the art would not doubt that G28, having an AP2 conserved 
domain, and possessing the prerequisite five amino acid residues that are conserved among all of 
the AP2 domain sequences, is a member of the AP2 family of transcription factors. 

Finally, and perhaps most significantly. Applicants have demonstrated the function of 
G28 as a transcription factor. In the declaration under 37 C.F.R. § 1.132 from Dr. Jacqueline 
Heard (Appendix C), who is a listed inventor of the instant application, Dr. Heard submits results 
of experiments performed prior to the date of filing the instant application. The results are 
presented as tables which show that Applicants had identified numerous polynucleotide 
sequences which endogenous mRNA levels were up-regulated by pathogens and/or methyl 
jasmonate, including G28 (SEQ ID NO: 17), 04 (SEQ ID NO: 12), 019 (SEQ ID NO: 22), 
01 006 (SEQ ID NO: 34), and 025 (SEQ ID NO: 82). Dr Heard also submits an internal report 
which discloses the effect of overexpressing 028 (SEQ ID NO: 17) in a transgenic plant. The 
report shows that Applicants' SEQ ID NO: 17 (and hence the encoded SEQ ID NO: 18) confers 
tolerance to fungal pathogens, just as the G19 (SEQ ID NO: 22) sequence noted above does. 

Thus, the knowledge in the art, the above-described disclosures from the specification 
defining 028 as a transcription factor, coupled with the data submitted, all point to the same 
conclusion: 028 is a transcription factor. 
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With regard to the statement in Paper 19 that "Applicant's definition of a 'conserved 
domain' appears to be relative to SEQ ID NO: 18 " Applicants note that the new claims are now 
directed to transcription factors comprising a conserved domain of a plant AP2 transcription 
factor wherein the conserved domain comprises one of an amino acid sequence of residues 145- 
213 of SEQ ID NO: 18, or an amino acid sequence having at least 84% identity to residues 145- 
213 of SEQ ID NO: 18, or an amino acid sequence of residues 145-213 of SEQ ID NO: 18 
having one or more conservative substitutions, deletions, or insertions. 

AppHcants clearly identified amino acid residues 145-213 of SEQ ID NO: 18 at Figure 
la. The specification on page 11, lines 21-22 points out that "transcription factors that are 
homologs of the disclosed sequences will typically share at least 40% amino acid sequence 
identity," and page 6, lines 4-6: "[a] 'conserved domain' refers to a polynucleotide or 
polypeptide fragment that is more conserved at a sequence level than other fragments when the 
polynucleotide or polypeptide is compared with homologous genes or proteins from other 
plants." 

The specification at page 10, lines 13-14 also notes the conservative substitutions, 
deletions, and insertions of which one of skill in the art would be aware. Support for which 
residues may be substituted and which residues they may be substituted with, is further disclosed 
in Table 1 at page 46 of provisional AppHcation serial No. 60/125,814 (Appendix D), from 
which the instant appHcation claims priority. In addition, fragments of domains of transcription 
factor sequences are specifically disclosed at page 4, lines 32-37, and in Figure 1. 

AppHcants also note that SEQ ED NO: 22 (G19) is disclosed in the specification as being 
significantly induced upon infection by the fimgal pathogen Erysiphe orontii {see specification at 
page 25, lines 4-9). As shown in the accompanying BLAST report (Appendix F), G19 and G22 
share 42% identity (note that the specification discloses that transcription factors that are 
homologs will typically share at least 40% amino acid sequence identity (page 11, lines 21-22). 
The conserved domain of G28 (SEQ ID NO: 18) shows even greater sequence identity to G19 
(SEQ ID NO: 22), namely 66% identity (see attached BLAST report, page 1 1 ; handwritten notes 
regarding % identity). Thus, the BLAST report supports the new claims directed to an amino 
acid sequence having at least 42% identity to SEQ ID NO: 18. The use of identity ranges is well 
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known in the art and is specifically supported by the specification at, for example, page 11, lines 
21-23. Thus, one of skill in the art would recognize the ability of the G19 sequence (SEQ ID 
NO: 22) and the closely related G28 sequence (SEQ ID NO: 18) to produce transgenic plants 
with disease tolerance or resistance, as is documented by Dr. Heard (see attached Declaration 
under 37 CFR 1.132, paragraphs 8 and 9 in particular). 

The BLAST report also shows that conserved domains of G4 (SEQ ED NO: 12) with 62% 
identity to SEQ ID NO: 18, and G1006 (SEQ ED NO: 34) with 97% identity to SEQ ID NO: 18, 
and G25 (SEQ ED NO: 82) with 69% identity, show substantial sequence identity to the 
conserved domain of G28 (SEQ ID NO: 18) (see handwritten notes regarding % identity 
provided by the AppUcants, particularly at pages 4, 10, and 13, respectively). The BLAST 
analysis method is fiilly disclosed in the specification at page 11, lines 3-20; at page 19, lines 2- 
8; and at page 25, lines 32-37. In addition, the specification discloses the function and utihty of 
these polynucleotide and polypeptide sequences (see specification at pages 1 through 3, and 
pages 5 through 8, where the different polynucleotide and polypeptide sequences and their use 
are disclosed). Accordingly, Applicants' specification, in light of this evidence, clearly 
demonstrates the range of polynucleotide sequences that could be used in the new methods and 
transgenic plants. 

As one of ordinary skill in the art recognizes, conserved domains may be identified as 
regions or domains of identity to a specific consensus sequence (see, for example, Riechmann et 
al, (2000) Science 290: 2105-21 10; reference attached). Thus, by using alignment methods well 
known in the art, the conserved domains of the AP2 (APETALA2) domain transcription factor, 
the function of the presently claimed transcription factors may be determined family. Please see, 
for example, Riechmann and Meyerowitz (1998) BioL Chem. 379: 633-646, which is 
incorporated by reference at page 7, line 37, continuing to page 8, line 1 of the specification 
(submitted by AppUcants in Information Disclosure Statement 1 1^*" October, 2002). Riechmann 
and Meyerowitz specifically note: 

(1) "Five amino acid residues are absolutely conserved among all of the AP2 domain 
sequences... [t]he conservation of those residues suggests their importance for the 
structure/function of the AP2 domain" ) p. 635, column 2, lines 41-47); 
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(2) "[a] primary source of specificity will be found to have very related, if not identical, 
DNA-binding specificities, similar to what has been observed for other large families of 
transcription factors" p. 643, column 1, lines 12-16; and 

(4) "[pjartial genetic redundancy for AP2 function and/or postranscriptional mechanisms 
of control of AP2 activity may underlie" (p. 640, column 2, lines 32-35). 

Thus, at the time the present application was filed, one of skill in the art would recognize 
that portions of the AP2 domain are absolutely conserved, which strongly suggests their 
importance in imparting fimction and functional overlap, and that AP2 transcription factors are 
distinguishable by differential DNA-binding specificities, which are likely to be related, if not 
identical, within the family, and that there is genetic redundancy for AP2 function. One of skill 
in the art would instantly recognize that data obtained with G19-overexpressing plants would 
lead to the prediction that similar results would be obtained with plants overexpressing a 
transcription factor gene with a highly similar AP2 domain, as indicated in the present 
application. 

Based on these published assertions, one of skill in the art would clearly have recognized 
from the knowledge available in the art, and from Applicants' specification and Figures, that 
G28 is a transcription factor and has the "only region conserved among all the proteins of the 
family" (see reference to Riechmann (1998), above), where conserved domains are listed for 
numerous sequences including SEQ ID NO: 18. Accordingly, Applicants' adequately 
demonstrated that they possessed sequences comprising a conserved domain as claimed. One of 
skill in the art could clearly perform the BLAST searches in order to print out and physically 
possess the sequences having at least 84% identity to the conserved domain of SEQ ID NO: 18, 
as recited in the new claims. In view of these facts, the art-recognized use of the terms 
"transcription factor" and "conserved domain," and the definition of a conserved AP2 domain 
(see above), Applicants submit that the new claims satisfy the written description requirement of 
35 U.S.C. § 112, first paragraph. 

To further demonstrate that the fianctional characteristics recited in the new claims would 
have been understood to be present with the recited polynucleotides, or easily identified in 
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transgenic plants comprising these polynucleotides, Applicants also enclose a copy of Table 1 of 
U.S. provisional application serial no. 60/125,814, at page 46 (Appendix D). The present 
application claims priority to this provisional application. Table 1 shows amino acid residues of 
a polypeptide sequence that may be substituted with other amino acids and are restricted to 
conservative substitutions. 

Accordingly, one of skill in the art would not doubt that Applicants have adequately 
described the recited polynucleotides, specified a novel and useful transcription factor function 
of G28 and other AP2 family transcription factors in plants, and demonstrated that they can be 
made and used to enhance plant disease tolerance, for example, or that transgenic plants as 
claimed can be made and used. Applicants respectfully request reconsideration and withdrawal 
of the rejection. 

Accordingly, applicants submit that the new claims satisfy the written description 
requirement of 35 U.S.C. § 112, first paragraph. 

Claims 17-36 were further rejected under 35 U.S.C. § 112, first paragraph, as the 
specification allegedly failed to describe the subject matter of the claims in such a way as to 
enable one of skill in the art to make and use it. AppUcants respectfully disagree. 

The Examiner asserts that Applicants' specification fails to teach how SEQ ID NO: 18 
can enhance a plant tolerance to stresses from pathogens, disease, freezing, etc. {see page 8 of 
Paper No: 19). The new claims are not directed to disease and freezing stress. As noted above. 
Dr. Heard has submitted that Applicants have in their possession data showing that SEQ ID NO: 
17 confers pathogen or disease tolerance {see attached Declaration Appendix C, at exhibit H). 
One of skill in the art would not doubt these data. Applicants respectfully request 
reconsideration. 

The Examiner has also asserted that the Quattrocchio document implies that undue 
experimentation would be required to produce a desired phenotype {see page 9 of Paper No. 19). 
First, the experiments disclosed in the specification at page 20, lines 11-16, and at page 24, lines 
11-37 and continued on page 25, lines 1-2, show how one of skill in the art can determine the 
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plant traits as recited in the claims. These are the same types of experiments used to produce the 
results in the report for the G28 sequence. 

Second, a careful reading of Quattrocchio shows that it does not support the undue 
experimentation position. Quattrocchio discusses the Petunia an2 gene, encoding a MYB- 
domain containing protein and that it had been suggested it could be the ortholog of the Zea 
mays cl gene (Quattrocchio, page 476, first column, second paragraph, lines 2-5). The an2 gene 
had previously been shown to regulate anthocyanin biosynthesis {see Quattrocchio, page 478, 
first column, lines 1-2). Quattrocchio further states that "[t]he evolutionary model predicts that 
expression of cl and an r gene in P. hybrida induces dfrA but not chsA, which was confirmed 
..." and that "[t]he model also predicts that AN2 (the protein encoded by the an2 gene) should 
activate both early and late anthocyanin genes in Z mays. This is precisely what we observed 
experimentally (see Quattrocchio, page 486, first column, first paragraph, lines 5-10; emphasis 
added). Thus, Quattrocchio shows that the MYB -encoding polynucleotide/genes an2 and cl are 
functionally interchangeable between different plant species and that the same pathway of genes 
is controlled by the orthologous MYB-domain containing protein. 

This interchangeability is fiirther supported by Quattrocchio 's statement that "[o]ur data 
for P. hybrida show that neither the Z mays regulators cl and Ic ... nor an2 and jafl3 from P. 
hybrida can activate the early flavonoid genes Therefore, the orthologous MYB-encoding 
polynucleotide sequences do not activate transcription inappropriately under the experimental 
conditions observed (see Quattrocchio, page 486, first column, fourth paragraph, lines 3-5 and 
continued in second column, line 1). 

Nowhere does Quattrocchio suggest that the effect of transforming a plant with a 
heterologous "MYB" encoding polynucleotide "is unpredictable." In fact, Quattrocchio strongly 
suggests the very opposite, that transforming a plant with a heterologous MYB-encoding 
polynucleotide results in a predictable effect on the same pathway. 

Also, Dr. Heard addresses the understanding one of skill in the art has for the contents of 
Quattrocchhio in her declaration (see page 4, in particular). Dr. Heard explains that the 
Quattrocchio document actually supports the predictable nature of using transcription factors to 
produce predictable effects on the same traits in plants. Further, the Duggleby (of record) and 
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Quattrocchio documents together, as discussed at pages 3-4 of the declaration, provide additional 
evidence of the ability of one of skill in the art to use the sequences recited in the claims. These 
statements demonstrate that the conclusions the Patent Office asserts from the Quattrocchio 
document are incorrect. 

Accordingly, Applicants respectfully request reconsideration of the Quattrocchio 
document and this rejection. 

Applicants also submit that a prima facie case of lack of enablement has not been made. 

The remaining arguments are directed to the "homologous window sequence" recitation. 
Applicants note that the new claims do not recite the "homologous window sequence" discussed 
in this rejection. Accordingly, Applicants respectfully request reconsideration and that the 
Examiner withdraw the rejection. 

Response to Rejection under 35 U.S,C. § 102 

Claims 17-36 were rejected under 35 U.S.C. § 102(b) as being anticipated by Martin et 
al (WO 97/47183). 

Applicants note that the new claims do not recite a "homologous window sequence" or 
the "at least 6 consecutive amino acids" discussed in this rejection. Furthermore, the SEQ ID 
NO: 4 of Martin does not display the sequence identity to amino acid residues 145-213 of SEQ 
ID NO: 18 now recited in the claims. Accordingly, Applicants believe there is no anticipation of 
the present claims by the Martin reference. 

Applicants respectfully request reconsideration and withdrawal of this rejection. 

Provisional Double Patenting Rejection 

The Examiner has rejected Claims 17-36 under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over copending applications 
09/713,994 and 09/934,455. 

As this is a provisional rejection, Applicants will address this rejection when claims of 
this or the copending application are allowed. 
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Applicants have requested an extension of time of two months in order to respond to the 
outstanding Office Action. No additional extension of time fees or requests for extension of 
time, or any other fees or petitions, are believed to be necessary to enter and consider this paper. 
If, however, any petitions or extensions of time are required or any fees are due in order to enter 
or consider this paper or enter or consider any paper accompanying this paper, including fees for 
net addition of claims, or in order to keep this application pending, Applicants hereby request 
any extensions or petitions necessary and the Commissioner is hereby authorized to charge 
Deposit Account No. 50-1 129 for any fees. 



Enclosures: Appendix A (Marked-up version of amended Specification pages - 2 pages) 



Appendix B (Gene Expression data; G1006 and G25 - 1 page) 
Appendix C (executed declaration of Dr. Heard, pages 1-5 and Exhibits A-G) 
Appendix D (pages 45 and 46 of priority appUcation 60/125,814) 
Appendix E (2 page conserved domain sequence comparison data for G28, G4, 

G19, G25,andG1006) 
Appendix F (14 page BLAST report for G28, with handwritten notes)\ 
and 

Fujimoto et al, The Plant Cell 12:393-404 (2000) 
Riechmann et al. Science 290:2105-2110 (2000) 



Wiley Rein & Fielding LLP 
Attn: Patent Administration 
1776 K Street, N.W. 
Washington, D.C. 20006 
202.719.7000 (Telephone) 
202.719.7049 (Facsimile) 



Respectfully submitted, 



Wiley Rein & Fielding LLP 



Date: October 29, 2002 
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APPENDIX A 

Marked-up Version of Amended Specification at pages 7-8 

These transcription factors can be used to modulate a plant's response to disease. The plant 
transcription factors may belong to one of the following transcription factor families: the AP2 
(APETALA2) domain transcription factor family (Riechmann and Meyerowitz (1998) [J.] Biol. 
Chem. 379:633-646); the MYB transcription factor family (Martin and Paz-Ares, (1997) Trends 
Genet. 13:67-73); the MADS domain transcription factor family (Riechmann and Meyerowitz 
(1997) [J.] Biol. Chem. 378:1079-1 101); the WRKY protein family (Ishiguro and Nakamura 
(1994) Mol. Gen. Genet. 244:563-571); the ankyrin-repeat protein family (Zhang et al. (1992) 
Plant Cell 4:1575-1588); the zinc finger protein (Z) family (Klug and Schwabe (1995) FASEB J. 
9: 597-604); the homeobox (HB) protein family (Buerglin. in; Duboule (1994) Guidebook to the 
Homeobox Genes, Oxford University Press, pp. 27-71) : the CAAT-element binding proteins 
(Forsburg and Guarente (1989) Genes Dev. 3:1166-1 178); the squamosa promoter binding 
proteins (SPB) (Klein et al. (1996) Mol. Gen. Genet. 1996 250:7-16); the NAM protein family 
(Souer et al. (1996) Cell 85:159-170); the lAA/AUX proteins (Rouse et al. (1998) Science 
279:1371-1373); the HLH/MYC protein family (Littlewood et al. (1994) Prot. Profile 1:639- 
709); the DNA-binding protein (DBP) family (Tucker et al. (1994) EMBO J. 13:2994-3002); the 
bZIP family of transcription factors (Foster et al. (1994) FASEB J. 8:192-200); the Box P- 
binding protein (the BPF-1) family (da Costa e Silva et al. (1993) Plant J. 4: 125-135); the high 
mobility group (HMG) family (Bustin and Reeves (1996) Prog. Nucl. Acids Res. Mol. Biol. 
54:35-100); the scarecrow (SCR) family (Di Laurenzio et al. (1996) Cell 86:423-433); the GF14 
family (Wu et al. (1997) Plant Physiol. 1 14:1421-1431); the polycomb (PCOMB) family 
(Kennison (1995) Annu. Rev. Genet. 29:289-303); the teosinte branched (TEO) family (Luo et 
al. (1996) Nature 383:794-799; the ABI3 family (Giraudat et al. (1992) Plant Cell 4:1251-1261); 
the triple helix (TH) family (Dehesh et al. (1990) Science 250:1397-1399); the EIL family (Chao 
et al. (1997) Cell 89:1 133-44); the AT-HOOK family (Reeves and Nissen (1990) Journal of 
Biological Chemistry 265:8573-8582); the SIFA family (Zhou et al. (1995) Nucleic Acids Res. 
23:1 165-1 169); the bZIPT2 family (Lu and Ferl (1995) Plant Physiol. 109:723); the YABBY 
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family (Bowman et al. (1999) Development 126:2387-96); the PAZ family (Bohmert et al. 
(1998) EMBO J. 17:170-80); a family of miscellaneous (MISC) transcription factors including 
the DPBF family (Kim et al. (1997) Plant J. 1 1:1237-1251) and the SPFl family (Ishiguro and 
Nakamura (1994) Mol. Gen. Genet. 244:563-571); the golden (GLD) family (Hall et al. (1998) 
Plant Cell 10:925-936). 
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G1006 



Gene Expression in Different Conditions 

Auxin ABA Cold Heat Salt Drought Osmotic Control Erysiphe Fusarium SA Control 

(soil) (soil) (soil) (soil) (soil) (soil) (soil) (soil) (soil) (plate) (plate) (plate) 

LLLL LL L L L L L L 
PGR: 27 CYCLE 



G25 



Gene Expression in Different Conditions 



t t t t 

Control Eryisphe Fusarium Control 
(in soil) (in soil) (on plate) (on plate) 



Auxin ABA Cold Heat Salt Drought Osmotic Control Erysiphe Fusarium SA Control 

(soil) (soil) (soil) (soil) (soil) (soil) (soil) (soil) (soil) (plate) (plate) (plate) 

HHLLLL L L L H HL 
PCR: 33 CYCLE 



t t 

Fusarium Control 
(on plate) (on plate) 
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Executed Declaration of Jacqueline E. Heard Under 37 CFR 1 .132 



Exhibit A: Fusarium treatment after 24 hours 



Exhibit B: Fusarium treatment after 48 hours 



Exhibit C: Erysiphe treatment after 7 days 



Exhibit D: Methyl Jasmonate treatment after 24 hours 



Exhibit E: Botrytis treatment after 12 hours 



Exhibit F: Erysiphe treatment 



Exhibit G: Methyl Jasmonate treatment 



Exhibit H: Summary of Overexpressor G28, Family AP2 
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share at least 00%, 90% or 95% sequence identity. The homologs will 
also have substantially the same DNA binding specificity. At the nucleotide 
level, the sequences will typically share at least 40% nucleotide sequence 
identity, preferably at least 50%. 60%. 70% or 80% sequence identity, and 
more preferably 85%. 90%, 95% or 97% sequence identity. 

Homologs from the same plant, different plant species or other 
organisms may be identified using sequence alignment methods and 
homology calculations, such as those described in Altschul et al. (1994) 
Nature Genetics 6: 1 19-129. For example, the NCBI Basic Local 
Alignment Search Tool (BLAST) (Altschul et al. (1990) Basic local alignment 
search tool. J. Mol. Biol. 215:403-410). is available from several sources, 
including the National Center for Biotechnology Information (NCBI, 
Bethesda, MD, for use in connection with the sequence analysis programs 
blastp, blastn, blastx, tbiastp, tbiastn and tbiastx. 

Substitutions, deletions and insertions intorduced in the DNA 
binding domain are also envisioned by this invention. Amino acid 
substitutions are typically of single residues; insertions usually will be on 
the order of about from 1 to 10 amino acid residues; and deletions will 
range about from 1 to 30 residues. Deletions or insertions preferably are 
made in adjacent pairs, i.e.. a deletion of two residues or insertion of two 
residues. Substitutions, deletions, insertions or any combination thereof 
may be combined to arrive at a final construct. Obviously, the mutations 
that are made in the DNA encoding the protein must not place the 
sequence out of reading frame and preferably will not create 
complementary regions that could produce secondary mRNA structure. 

Substitutional variants are those in which at least one residue in the 
amino acid sequence has been removed and a different residue inserted in 
its place. Such substitutions generally are made in accordance with the 
following Table 1 when it is desired to finely modulate the characteristics of 
the protein. Table 1 shows amino acids which may be substituted for an 
original amino acid in a protein and which are typically regarded as 
conservative substitutions. 
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Table 1 

Conservative Substitutions 




ser 


Arg 


lys 


Asn 


gin; his 


Asp 


giu 


v^ys 


ser 


Oil 1 


asn 


KJiU 


asp 




pro 




asn; gin 


lie 


leu, val 


Leu 


ile; val 


Lys 


arg; gin; glu 


Met 


leu; lie 


X lie 


met; leu; tyr 


OCl 


tnr 


Thr 
1 lu 


ser 


Trp 


tyr 


Tyr 


trp; phe 


Val 


ile; leu 



h An alternative indication is to show whethr two nucleic acid molecules 

= are closely related is that the two molecules hybridize to each other under 

hi 5 stringent conditions. Stringent conditions are sequence dependent and are 
fU different under different environmental parameters. Generally, stringent 

conditions are selected to be about 5°C to 20°C lower than the thermal 
melting point (Tm) for the specific sequence at a defined ionic strength and 
pH. The T„ is the temperature (under defined ionic strength and pH) at 
10 which 50% of the target sequence hybridizes to a perfectly matched probe. 
Conditions for nucleic acid hybridization and calculation of stringencies can 
be found in Sambrook et al., Molecular Cloning. A Laboratory Manual, Ed. 2, 
Cold Spring Harbor Laboratory Press, New York (1989)) and Tijssen (1993) 
Laboratory Techr)iques in Biochemistry and Molecular Biology-Hybridization 
15 with Nucleic Acid Probes Part I, Chapter 2 "Overview of principles of 

hybridization and the strategy of nucleic acid probe assays", Elsevier, New 
York (1993). Nucleic acid molecules that hybridize under stringent 
conditions will typically hybridize to a probe based on either the entire cDNA 
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Percent identity comparisons of conserved domains ( underlined ^) of subject sequences of AP2 
transcription factor family members as disclosed in specification USSN 09/533,029. 

SEQ ID NO: 18 (G28) (query sequence) Conserved domain = residues 145-213 
MSMTADSQSDYAFLESIRRHLLGESEPILSESTASSVTQSCVTGQSIKPVYGRNPSFSKLYPCFTESWGDLPLKEND 
SEDMLVYGILNDAFHGGWEPSSSSSDEDRSSFPSVKIETPESFAAVDSVPVKKEKTSPVSAAVTAA KGKHYRGVRQR 
PWGKFAAEIRDPAKNGARVWLGTFETAEDAALAYDRAAFRMRGSRALLNFPLRVNSGEP D PVR I KS KRS S FS S SNEN 
GAPKKRRTVAAGGGMDKGLTVKCEWEVARGDRLLVL 



BLAST comparisons of subject sequences disclosed in specification USSN 09/533,029 
SEQ ID NO: 12 (G4) Conserved domain = residues 121-188 

MCGGAIISDFIPPPRSLRVTNEFIWPDLKNKVKASKKRSNKRSDFFDLDDDFEADFQGFKDDSAFDCEDDDDVFVNV 

KPFVFTATTKPVASAFVSTVGSAYAKKTVESAEQAEKSSKRKR KNQYRGIRQRPWGKWAAEIRDPRKGSREWLGTFD 

TAEEAARAYDAAARRIRGTKAKVNFPEEKNPSVV SQKRPSAKTNNLQKSVAKPNKSVTLVQQPTHLSQQYCNNSFDN 

SFGDMSFMEEKPQMYlSnSIQFGLTNSFDAGGNNGYQYFSSDQGSNSFDCSEFGWSDHGPKTPEISSMLVNmE 

TNAAKKLKPNSDESDDLMAYLDNALWDTPLEVEAMLGADAGAVTQEEENPVELWSLDEINFMLEGDF 



SEQ ID NO:12 (G4) (Amino Acid Sequence) (gf=l) 
Length = 375 

Score = 90.5 bits (223), Expect = le-20 

Identities = 43/62 (69%), Positives = 52/62 (83%), Gaps = 1/62 (1%) 



Query: 4 YRGVRQRPWGKFAAEIRDPAKNGARVWLGTFETAEDAALAYDRAAFRiyiRGSRALLNFPLR 63 

YRG+RQRPWGK+AAEIRDP K G+R WLGTF+TAE+AA AYD AA R+RG++A +NFP 
Sbjct: 124 YRGIRQRPWGKWAAEIRDPRK-GSREWLGTFDTAEEAARAYDAAARRIRGTKAKVNFPEE 182 

Query: 64 VN 65 
N 

Sbjct: 183 KN 184 



SEQ IDKOj22XG19)..„ Conserved domain = residues 76-145 

MCGGAIISDYAPLVTKAKGRKLTAEELWSELDASAADDFWGFYSTSKLHPTNQVNVKEEAVKKEQATEPGKRRKRK^ 
VYRGIRKRPWGKWAAEIRDPRKGVRVWLGTFNTAEEAAMAYDVAAKQIRGDKAKLNFPDLHHPPPPNY TPPPSSPRS 
TDQPPAKKVCWSQSESELSQPSFPVECIGFGNGDEFQNLSYGFEPDYDLKQQISSLESFLELDGNTAEQPSQLDES 
VSEVDMWMLDDVIASYE 



SEQ ID NO:22 (G19) (Amino Acid Sequence) (gf=l) 
Length = 248 

Score = 89,7 bits (22 1 ), Expect = 2e-20 

Identities = 42/58 (72%), Positives = 50/58 (85%), Gaps - 1/58 (1%) 

Query: 4 YRGVRQRPWGKFAAEIRDPAKNGARVWLGTFETAEDAALAYDRAAFRMRGSRALLNFP 61 

YRG+R+RPWGK+AAEIRDP K G RVWLGTF TAE+AA+AYD AA ++RG +A LNFP 
Sbjct: 79 YRGIRKRPWGKWAAEIRDPRK-GVRVWLGTFNTAEEAAMAYDVAAKQIRGDKAKLNFP 135 



SEQ ID NO:82 (G25) Conserved domain = residues 47-114 

MCGGAIISDFIWSKSESEPSQLGSVSSRKKRKPVSVSEERDGKRER KNLYRGIRQRPWGKWAAEIRDPSKGVRVWLG 
TFKTADEAARAYDVAAIKIRGRKAKLNFPNTQVEEEA DTKPGGNQNE LIS ENQ VE S LS EDLMALED YMRF YQ I P VAD 
DQSATD I GNLWS YQDSN 



SEQ ID NO :82 (G25) (Amino Acid Sequence) (gf=l) 
Length = 171 

Score = 90.9 bits (224), Expect = 8e-21 

Identities = 42/58 (72%), Positives - 51/58 (87%), Gaps = 1/58 (1%) 

Query: 4 YRGVRQRPWGKFAAEIRDPAKNGARVWLGTFETAEDAALAYDRAAFRMRGSRALLNFP 61 

YRG+RQRPWGK+AAEIRDP+K G RVWLGTF+TA++AA AYD AA ++RG +A LNFP 
Sbjct: 50 YRGIRQRPWGKWAAEIRDPSK-GVRVWLGTFKTADEAARAYDVAAIKIRGRKAKLNFP 106 



SEQ ID NO:34 (G1006) Conserved domain = residues 114-182 

MYGQCNIESDYALLESITRHLLGGGGENELRLNESTPSSCFTESWGGLPLKENDSEDMLVYGLLKDAFHFDTSSSDL 
SCLFDFPAVKVEPTENFTAMEEKPKKAIPVTETAV KAKHYRGVRQRPWGKFAAEIRDPAKNGARVWLGTFETAEDAA 
LAYDIAAFRMRGSRALLNFPLRVNSGEP D PVR ITSICRSSSSSSSSSSSTSSS ENGKLKRRRKAENLTS E WQVKCEV 
GDETRVDELLVS 



SEQIDNO:34(G1006) (Amino Acid Sequence) (gf=l) 
Length = 243 

Score = 140 bits (353), Expect = 9e-36 
Identities = 67/68 (98%), Positives = 67/68 (98%) 

Query: 2 KHYRGVRQRPWGKFAAEIRDPAKNGARWLGTFETAEDAALAYDRAAFRMRGSRALLNFP 61 

KHYRGVRQRPWGKFAAEIRDPAKNGARVWLGTFETAEDAALAYD AAFRMRGSRALLNFP 
Sbjct: 115 KHYRGVRQRPWGKFAAEIRDPAKNGARVWLGTFETAEDT^LAYDIAAFRMRGSRALLNFP 174 



Query: 62 
Sbjct: 175 



LRVNSGEP 69 
LRVNSGEP 
LRVNSGEP 182 
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